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Post-Doctoral Research Visit F/M
Networ k-based biomarker discovery of
neur odegener ative diseases using
multimodal connectivity

Typedecontrat : Fixed-term contract
Niveau de diplédme exigé: PhD or equivaent
Fonction : Post-Doctoral Research Visit

Niveau d'expérience souhaité: From 3to 5 years
A propos du centre ou dela direction fonctionnelle

The Inria Centre at Rennes University is one of Inria’s nine centres and has more
than thirty research teams. The Inria Centre is amajor and recognized player in the
field of digital sciences. It is at the heart of arich R&D and innovation ecosystem:
highly innovative PMEs, large industrial groups, competitiveness clusters, research
and higher education players, laboratories of excellence, technological research
institute, etc.

Contexte et atouts du poste

The neurodegenerative diseases like Alzheimer’s (AD) and Parkinson’s (PD)
disease are the consequences of pathological processes that begin decades before
the onset of the typical clinical symptoms[1][2]. However, current diagnosis
comes quite late in the course of the disease, while evidences underline the
multiple benefits that would be associated with earlier diagnosis[3]. An
outstanding challenge for clinical neurosciencesis therefore to provide reliable,
non-invasive, affordable and easy-to-track biomarkers able to improve both the
early detection and the monitoring of neurodegenerative diseases, that can be
applied at an individual level. It iswell acknowledged that AD and PD display a
progressive multifactorial disruption of cerebral networks, all aong the course of
the diseases, which is highly related to the clinical phenotype [4].

In the search for those biomarkers, the introduction of non-invasive imaging
techniques, such as functional magnetic resonance imaging (fMRI) and diffusion
weighted imaging (DWI), prompted important discoveriesto provide a
comprehensive map of neural connections, known as the connectome. The field of
network science for analyzing the connectome offers new insights into networks
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disruptions that are characteristic of specific brain disorders [5]. Mathematical
modelling using graph theory, which appeared in neuroimaging at the beginning of
this century, provides powerful quantitative tools and measures for the analysis of
complex cerebral networks [6][7]. Undirected brain connectivity has been
classified in two categories: (i) structural connectivity estimated by DWI, where
links represent axons or neuronal fiber density or (ii) functional connectivity
(measured for instance with fMRI) where links represent statistical dependencies
between brain signals from different areas, such as correlations, coherence, or
transfer entropy. However, prior studies have largely focused on the comparison
between patients suffering from AD or PD versus healthy subjects. As aresult, the
relevance of the reported alterations in brain network may be limited due to a lack
of specificity. Indeed, the extracted features that are sensitive to AD or PD may
well reflect common neurodegenerative processes, therefore lacking specificity for
the disease-related physiopathology at the individual level. Integrating
simultaneously these modalities could yield a powerful tool, to expand the
knowledge of our brain and to exhibit robust biomarkers of AD and PD, more
sensitive to pathophysiological changes.

Mission confiée
L ocation:

The recruited person will work at Inria/IRISA, UMR CNRS 6074, among the
Empenn U1228 team. The work will bein close link with Pierre-Y ves Jonin,
neuropsychologist in CHU Rennes and Neurol ogists working on Alzheimer’s and
Parkinson’ s diseases.

IRISA/Inriais a French laboratory for research and innovation in digital science
and technology. Successful candidates will also benefits of annual paid holidays
and social insurance.

Principales activites

The major scientific objective for this postdoc is to develop innovative machine
learning methods, adapted for innovative multimodal features, that will alow to
discover accurate specific biomarkers of each AD and PD stage by analyzing
cerebral connectomes. Instead of using traditional comparison between healthy
control and patient groups, the proposed approach consists in developing multi-
class classification models to differentiate among the different disease stages of
AD and PD (noted WP2 on the figure below). The postdoc will apply the
developed approach on two large patients’ cohorts and, then, assess the
effectiveness of candidate disease-specific biomarkers on a new innovative local
multimodal cohort including patients with and without cognitive impairment, at
various stages of the diseases.

The proposed project is an part of along-term project, funded by the French
research agency (ANR). A PhD student is currently working on the integration of
functional and structural neuroimaging data, using the multilayer networks [8].
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Compétences

We are seeking highly motivated candidates passionate about engaging research
topics in machine learning, neuroimaging, clinical applications, and magnetic
resonance imaging (MRI).

We look for candidates with a PhD in biomedical imaging, neuroimaging or
machine learning. Basic knowledge in image processing would be a plus. Good
knowledge of computer science aspects is also mandatory, especialy in Python
and Matlab.

Avantages

e Subsidized medls

e Partial reimbursement of public transport costs

e Leave: 7 weeks of annual leave + 10 extra days off dueto RTT (statutory
reduction in working hours) + possibility of exceptional leave (sick children,
moving home, etc.)



¢ Possibility of teleworking (after 6 months of employment) and flexible
organization of working hours

¢ Professional equipment available (videoconferencing, loan of computer
equipment, etc.)

e Social, cultural and sports events and activities

e Accessto vocationa training

e Socia security coverage

Rémunération

Monthly gross salary amounting to 2788 euros.

| nfor mations généerales

e Théme/Domaine : Computationa Neuroscience and Medicine
Ville: Rennes

Centrelnria: Centrelnriadel'Université de Rennes

Date de prise de fonction souhaitée : 2025-09-01

Duréede contrat : 5 months

Date limite pour postuler : 2025-08-25

Contacts

e Equipelnria: EMPENN
e Recruteur :
Coloigner Julie/ julie.coloigner@irisafr

A proposd'inria
Inriaest I"institut national de recherche dédié aux sciences et technologies du
numérique. 11 emploie 2600 personnes. Ses 215 équi pes-projets agiles, en général
communes avec des partenaires académiques, impliquent plus de 3900
scientifiques pour relever les défis du numérique, souvent al’interface d’ autres
disciplines. L’institut fait appel a de nombreux talents dans plus d' une quarantaine
de métiers différents. 900 personnels d appui alarecherche et al’innovation
contribuent afaire émerger et grandir des projets scientifiques ou entrepreneuriaux
gui impactent le monde. Inriatravaille avec de nombreuses entreprises et a
accompagné la création de plus de 200 start-up. L'institut Se?orce ainsi de
répondre aux enjeux de la transformation numérique de la science, de la société et
de I'économie.

L 'essentiel pour réussir
How to apply?

Please send us the following information and documents:

- Updated CV


http://www.inria.fr/centre/rennes
https://www.inria.fr/equipes/EMPENN
mailto:julie.coloigner@irisa.fr

- Your grades and ranking of your master degree
- A motivation letter

- A recommendation letter, or the contact of a PhD supervisor who could
recommend your application.

Attention: Les candidatures doivent étre déposées en ligne sur le site Inria. Le
traitement des candidatures adressées par d'autres canaux n'est pas garanti.

Consignes pour postuler

Please submit online : your resume, cover letter and letters of recommendation
eventually

Sécurité défense :

Ce poste est susceptible d’ étre affecté dans une zone arégime restrictif (ZRR), telle
gue définie dans le décret n°2011-1425 relatif ala protection du potentiel
scientifique et technique de la nation (PPST). L’ autorisation d’ accés a une zone est
délivrée par le chef d’ établissement, aprés avis ministériel favorable, tel que défini
dans|’arrété du 03 juillet 2012, relatif ala PPST. Un avis ministériel défavorable
pour un poste affecté dans une ZRR aurait pour conséguence I’ annulation du
recrutement.

Politique de recrutement :
Dans le cadre de sa politique diversité, tous les postes I nria sont accessibles aux
personnes en situation de handicap.



